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Kentucky Power Company

REQUEST

Provide a description of the transmission planning process and reliability testing criteria utilized
by Kentucky Power or American Electric Power ("AEP").

RESPONSE

As part of the transmission planning process, AEP develops expansion plans for the
local systems to ensure reliability. AEP’s entry into PJM on October 1, 2004 did not
fundamentally change the planning process for the local areas of the AEP East
transmission system. However, FERC Order 2000 requires RTOs to implement a
stakeholder-driven open regional planning process to develop an expansion plan for
the bulk transmission system within its footprint. PJM, in cooperation with the
stakeholders, undertakes this task and develops the PJM Regional Transmission
Expansion Plan (RTEP) on an annual basis. AEP participates fully in that process as a
stakeholder.

AEP and PJM coordinate the planning activities on a “bottoms up/top down”
approach. AEP plans and develops expansion plans for the load areas of the AEP
transmission system to meet the applicable reliability criteria. PIM consolidates
AEP’s expansion plans with those of other PJM member utilities and then collectively
evaluates the expansion plans as part of the RTEP process. The PIM assessment is to
ensure consistent and coordinated expansion of the overall bulk transmission system
within its footprint. In accordance with this process, AEP continues to be responsible
for the planning of its local system and will coordinate the expansion of the AEP EHV
System with the PJM Stakeholders through the PJM RTEP process.

By way of the PTM RTEP process, the transmission expansion plans for the bulk
transmission system are developed for the entire RTO footprint via a single regional
planning process, assuring a consistent view of needs and expansion timing while
minimizing expenditures. The RTEP process is designed to identify bulk transmission
system requirements for the PJM footprint. PJM then determines the individual
member’s responsibility as related to construction and costs to implement this
stakeholder transmission expansion plan. This process identifies the most appropriate,
reliable and economical integrated transmission reinforcement plan for the entire
region while blending the local expertise with a regional view and formalized open
stakeholder input.
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AEP’s planning criteria is consistent with the NERC Planning Standards and ECAR Document
1. Consequently, expansion of the AEP transmission system resulting from the PJM RTEP
process will also be consistent with the NERC Planning Standards, ECAR Documents, as well as
the specific AEP criteria. The AEP planning criteria are filed with FERC annually as part of
AEP’s FERC Form 715 filing. Using these criteria, limitations, constraints and future potential
deficiencies on the AEP transmission system are identified. Remedies are identified and
budgeted as appropriate to ensure that system enhancements will be timed to address the
anticipated deficiency.
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Kentucky Power Company

REQUEST

Provide a description the volt/VAR Control issues and any planned implementations of new
technologies, such as FACTS technologies.

RESPONSE

Transmission System serving Kentucky Power’s Hazard area includes shunt capacitors installed
at several stations. In addition to these mechanically controlled shunt capacitor banks, Beaver
Creek Static Var Compensator (SVC) provides dynamic voltage control in the area. In addition, a
capacitor bank connected in a bridge configuration (connected between 161 kV and 69 kV) also
provide the needed volt/VAR Control and support to the Hazard area.

Kentucky Power has implemented new technologies as required. Beaver Creek SVC was part of
such effort. During late 1990’s a FACTS device was installed just north of the Hazard area at
Kentucky Power’s Inez Station.
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Kentucky Power Company

REQUEST

Provide a description of AEP's load forecasting process and a summary of the historical and
forecasted system loads.

RESPONSE

Please see the attached pages.
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Kentucky Power Company
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Kentucky Power Company
Area Load Forecast
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2. LOAD FORECAST
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2. LOAD FORECAST

A. SUMMARY OF LOAD FORECAST

A.l1. Forecast Assumptions

The load forecasts for KPCO and the other operating companies in the AEP System are
based on a forecast of U.S. economic growth provided by Economy.com (formerly RFA).
The load forecasts presented herein are based on an Economy.com economic forecast
issued in June 2002 and on AEP load experience prior to 2002. Economy.com projects
moderate growth in the U.S. economy during the 2002-2016 forecast period,
characterized by a 2.9% annual rise in real Gross Domestic Product (GDP), and moderate
inflation as well, with the consumer price index expected to rise by 2.3% per year.
Industrial output, as measured by the Federal Reserve Board's (FRB's) index of industrial
production, is expected to grow at 2.7% per year during the same period. For the
regional economic outlook, the June 2002 forecast developed by Economy.com was
utilized. The outlook for KPCO's service area projects employment growth of 1.4% per
year during the forecast period and real regional income per-capita growth of 1.8%.

Inherent in the load forecasts are the impacts of past customer energy conservation and
load management activities, including company-sponsored demand-side management
(DSM) programs already implemented. The load impacts of future, or expanded, DSM
programs are analyzed and projected separately, and appropriate adjustments applied to
the load forecasts.

A.2. Forecast Highlights

KPCO’s total internal energy requirements, before consideration of the effects of
expanded DSM programs, are forecasted to increase at an average annual rate of 1.6%
from 2002 to 2016. The corresponding summer and winter peak internal demands are
forecasted to grow at an average annual rate of 1.7%. KPCO's annual peak demand is
expected to continue to occur in the winter season.

The Regulated AEP-East’s internal energy requirements during the forecast period are
projected to increase at an average annual rate of 1.7% between 2003 and 2016, before
consideration of the effects of expanded DSM. Summer and winter peak internal
demands are expected to grow at average annual rates of 1.7% and 1.6%, respectively.
The Regulated AEP-East annual peak is projected to occur in the winter season.

The load effects of expanded DSM generally increase in time through about the year
2006 and remain relatively stable until about 2016, diminishing thereafter. Over the 20-
year forecast period, the projected expanded DSM has little effect on load growth. For
both the Regulated AEP-East and KPCO, the expected annual rate of growth in internal
energy requirements, as well as in the summer and winter peak internal demands, after
accounting for expanded DSM, is unchanged from the growth rate without DSM.

2-1 KPCO 2002
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B. OVERVIEW OF FORECAST METHODOLOGY

The Company's load forecasts are based mostly on econometric analyses of time-series
data. This method has much to recommend it for load forecasting. One advantage is that
it provides a relatively efficient means of producing an internally consistent forecast.
This consistency is enforced by the necessity that the model logic be specified in
mathematical terms and that all forecast assumptions be defined in quantifiable terms.
Another advantage is that it is readily amenable to the consideration of alternate futures
through the use of scenario analysis or the development of confidence bands. A third
advantage of econometric analysis is that it lends itself to objective verification of models
through the application of standard statistical criteria. This aspect is particularly useful in
that it facilitates comparisons of forecasting models across companies and across
successive forecasts.

In practice, econometric analysis as a general method covers a wide range of specific
techniques, and thus raises the issue of choice among alternatives in building and
estimating forecasting models. Many of these choices are not obvious and can only be
resolved through professional judgment. A similar role for professional judgment also
exists in the interpretation of the statistical criteria used to judge the performance of the
econometric models, which are, likewise, not always clear-cut. In the development of the
Company's load forecast, such judgment is informed by a guiding principle, which is to
produce as useful and as accurate a forecast as possible, within the constraints imposed
by corporate resources and by the availability of data.

In pursuit of that principle, the Company's energy requirements forecast is derived from
two sets of econometric models, i.e., a set of monthly short-term models and a set of
annual long-term models. This procedure permits easier adaptation of the forecast to the
various short- and long-term planning purposes that it serves. For the first full year of the
forecast, the forecast values are governed exclusively by the short-term models. The
short term models use billed or metered energy sales. The output from the short-term
models are adjusted to be unbilled energy sales, which are consistent with the energy
generated. The unbilled energy sales forecast is the short-term forecast. For the
remaining years of the forecast (2004-2016), the forecast values are determined utilizing
the annual growth rates from the long-term models and applying those to the 2003 short-
term forecast.

In both sets of models, the major energy classes are analyzed separately. Inputs such as
regional and national economic and demographic conditions, energy prices, weather
factors, special information (for example, the known plans of specific major customers)
and informed judgment are all utilized in producing the forecasts. The major difference
between the two sets of models is that the short-term models utilize mostly trend,
seasonal and weather variables, while the long-term models utilize "structural” variables,
such as per-capita income, employment, energy prices and weather factors, as well as
trend variables. Supporting forecasting models are used to predict the future levels of
some of the inputs to the long-term energy models. For example, natural gas and coal

2-2 KPCO 2002
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models are used to predict sectoral natural gas prices and regional coal production. These
forecasts then serve as inputs to the respective long-term energy forecasts.

The energy forecast for the total AEP System, by customer class, is obtained by summing
the forecasts, by customer class, of each of the AEP operating companies.

The forecast of peak internal demand for the Company is produced by using an analysis
similar to EPRI’s Hourly Electric Load Model (HELM) that estimates hourly demand
based on energy sales forecast, load shapes and weather response functions (WRF). The
use of forecasted energy requirements in the peak demand models ensures consistency
between the Company's peak demand and energy requirements forecasts.

The forecast of peak internal demand for the Regulated AEP-East is determined by
summing the operating company hourly demand forecasts.

Flow charts depicting the structure of the models used in projecting KPCO's electric load
requirements are shown in Exhibits 2-1 and 2-2. Page 1 of Exhibit 2-1 depicts the stages
in the development of the Company's short-term and long-term internal energy
requirements forecasts. Page 2 of Exhibit 2-1 identifies in greater detail the variables
included in the short-term and long-term energy requirements forecasting models.
Exhibit 2-2 presents a schematic of the peak internal demand forecasting model.
Displays of model equations, including the results of various statistical tests, along with
data sets, are provided in the Appendix.

C. FORECAST METHODOLOGY FOR INTERNAL ENERGY
REQUIREMENTS

C.1. General

This section provides a detailed description of the short-term and long-term models
employed in producing the forecasts of energy consumption, by customer class, for
KPCO. For the purposes of the Company's load forecast, the short term is defined as the
first full year of the forecast period, and the long term as anything beyond that.

Conceptually, the difference between the short term and the long term, as it concerns
electric energy consumption, has to do with the changes in the stock of electricity-using
equipment, rather than with the passage of time. The short term covers the time period
during which changes in this stock are minimal, and the long term as the time period
during which changes in this stock can be significant. In practice, changes in equipment
stocks are related to the passage of time.

In the short term, electric energy consumption is considered to be a function of the
utilization of an essentially fixed stock of equipment. For residential and commercial
customers, the most significant factor influencing utilization in the short term is weather.
For industrial customers, economic forces that determine inventory levels and factory
orders also influence short-term utilization rates. The short-term forecasting models

2-3 KPCO 2002
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recognize these relationships and use weather and the recent trend in load growth, as the
primary explanatory variables in forecasting monthly energy sales up to 18 months
ahead.

Over time, demographic and economic factors, such as population, employment and
income, as well as technology, determine the nature of the stock of electricity-using
equipment, in both its size and composition. The long-term forecasting models recognize
the importance of these variables and include most of them in the formulation of the
long-term energy forecasts.

Relative energy prices also have an impact on electricity consumption. One important
difference between the short-term and long-term forecasting models is their freatment of
energy prices. Energy prices are not included in the short-term models, but are included
in the long-term models. This treatment is justified by consideration of the nature of
technological and behavioral constraints on consumer response to price changes. In the
short term, these constraints are severe. The presence of durable equipment stocks and
the formation of price expectations based in part on past prices mitigates the short-term
effect of price changes. In the long term, however, these constraints are lessened as
durable equipment is replaced and as price expectations come to fully reflect price
changes.

C.2. Short-term Forecasting Models

The goal of KPCO's short-term forecasting models is to produce an accurate load forecast
for the first full year into the future. To that end, the short-term forecasting models
generally employ a combination of monthly and seasonal binaries, time trends, and
monthly heating cooling degree-days in their formulation. The heating and cooling
degree-days are measured at weather stations in the Company's service area.

The short-term forecasts were developed utilizing a set of autoregressive integrated
moving average (ARIMA) models, which incorporated weather variations. The ARIMA
models utilized heating and cooling degree-days and binary variables in the model
development. These models were utilized to forecast all sectors.

The estimation period for the short-term models was January 1991 through April 2002.
C.2.a. Residential and Commercial Energy Sales

Residential and commercial energy sales are developed using ARIMA models to forecast
usage per customer and number of customers. The usage models relate usage to lagged
usage, lagged error terms, heating and cooling degree-days and binary variables. The

customer models relate customers to lagged customers, lagged error terms and binary
variables. The energy sales forecasts are a product of the usage and customer forecasts.

2-4 KPCO 2002
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C.2.b. Industrial Energy Sales

The short term industrial energy sales model for KPCO relates energy sales to lagged
energy sales, lagged error terms and binary variables. The industrial model is estimated
using an ARIMA model.

C.2.c. All Other Energy Sales

The All Other Energy Sales category for KPCO includes public street and highway
lighting (or other retail sales) and sales to municipals. KPCO's municipal customers
include the cities of Vanceburg and Olive Hill.

Both the other retail and municipal models are estimated using ARIMA models. KPCO's
short-term forecasting model for public street and highway lighting energy sales includes
binaries, and lagged energy sales. The sales-for-resale model includes binaries, heating
and cooling degree days, lagged error terms and lagged energy sales.

C.2.d. Losses and Unaccounted-For Energy

The forecast losses for KPCO are based on an analysis of the historical relationship
between energy sales and generation.

C.2.e. Billed/Unbilled Analysis

Unbilled energy sales are forecast using a simple autoregressive model. Estimated gross
monthly unbilled energy sales divided by billed energy sales acts as the independent
variable. This value, a percentage, is a positive value, which under a hypothetical normal
weather scenario, should be about 40%. However, weather and other bookkeeping events
cause the percentage to vary. Since the Company forecasts normal weather, the
explanatory variables were chosen to estimate average or normal relationships. This was
achieved utilizing monthly binary variables. Thus, the implication is that for a particular
month, the gross unbilled energy sales is a given percentage of the normal billed energy
sales.

The resulting forecast percentage of gross unbilled divided by billed energy is multiplied
by the forecast of billed energy sales. Then, mathematical calculations that mirror the
computation of net unbilled energy sales are performed resulting in forecast net unbilled
energy sales.

C.3. Long-term Forecasting Models

The goal of the long-term forecasting models is to produce a reasonable load outlook for
up to 20 years in the future. Given that goal, the long-term forecasting models employ a
full range of structural economic and demographic variables, electricity and natural gas
prices, weather, as measured by annual heating and cooling degree-days, and binary

2-5 KPCO 2002
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variables to produce load forecasts conditioned on the outlook for the U.S. economy, for
the Company's service-area economy, and for relative energy prices.

Most of the explanatory variables enter the long-term forecasting models in a
straightforward, untransformed manner. In the case of energy prices, however, it is
assumed, consistent with economic theory, that the consumption of electricity responds to
changes in the price of electricity or substitute fuels with a lag, rather than
instantaneously. This lag occurs for reasons having to do with the technical feasibility of
quickly changing the level of electricity use even after its relative price has changed, or
with the widely accepted belief that consumers make their consumption decisions on the
basis of expected prices, which may be perceived as functions of both past and current
prices.

The estimation period for the long-term load forecasting models was 1975-2001. The
long-term energy sales forecast is developed by applying the growth rates from the long-
term models to the unbilled energy sales forecasts for 2003.

C.3.a. Supporting Models

In order to produce forecasts of certain independent variables used in the internal energy
requirements forecasting models, several supporting models are used, including a natural
gas price model and a regional coal production model for the KPCO service area. These
models are discussed below.

C.3.a.1. Natural Gas Price Model

The forecast price of natural gas used in the Company's energy models comes from a
model of state natural gas prices for four primary consuming sectors: residential,
commercial, industrial and electric utilities. In the state natural gas price models sectoral
prices are related to U.S. sectoral prices, as well as binary variables. The U.S. natural gas
price forecasts were obtained from U.S. DOE/EIA’s “2002 Annual Energy Outlook”.
The estimation interval for the natural gas price model, which is an annual model, was
1973-2001.

C.3.a.2. Regional Coal Production Model

A regional coal production forecast is used as an input in the mine power energy sales
model. In the coal model, regional production depends mainly on the level of demand for
U.S. coal for consumption by electric utilities and U.S. coal production, as well as on
binary variables that reflect the impacts of special occurrences, such as strikes. In the
development of the regional coal production forecast, projections of U.S. coal production
were obtained from U.S. DOE/EIA’s “2002 Annual Energy Outlook.” The estimation
period for the model was 1975-2001.

2-6 KPCO 2002
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C.3.b. Residential Energy Sales

Residential energy sales for KPCO are forecasted using two models, the first of which
projects the number of residential customers, and the second of which projects kWh
usage per customer. The residential energy sales forecast is calculated as the product of
the corresponding customer and usage forecasts.

C.3.b.1. Residential Customer Forecasts

The residential customer forecasting model is linear. The level of residential customers is
related to total employment in the Company's service area and binary variables. The
customer model also employs a lagged dependent variable to represent the gradual
adjustment of the number of residential customers to changes in total employment.

C.3.b.2. Residential Energy Usage Per Customer

The kWh usage models are linear, with the independent variables in logarithmic form.
Usage is related to service-area total employment, heating and cooling degree-days, the
real price of electricity and the real price of natural gas. Both of the energy price terms
are five-year moving averages to reflect the delayed effect of prices over time.

Exhibit 2-3 provides a summary of the historical and forecast values of variables used in
the development of the Company's residential energy sales forecasts.

C.3.c. Commercial Energy Sales

A single model is used to forecast commercial energy sales. This model is specified as
linear, with certain independent variables in logarithmic form. In general, regional
economic activity, and relative energy prices are considered to be the primary
determinants of long-term commercial load growth. Regional economic activity is
represented by regional employment and residential customers serving as another
measure of regional economic well-being. Energy prices, represented by the Company's
average price of electricity to its commercial customers, and by the statewide real price of
natural gas to commercial customers, are included in the model. The model also
employs binary variables to account for special occurrences.

Exhibit 2-3 provides a summary of the historical and forecast values of variables used in
the development of the Company's commercial energy sales forecasts.

C.3.d. Industrial Energy Sales
C.3.d.1. Manufacturing
The manufacturing forecasting model relates energy sales to real price of natural gas, real

price of electricity, FRB production indexes for chemicals and petroleum, service-area
manufacturing employment and binary variables. The prices are modeled using five-year
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moving averages. The dependent and independent variables are modeled as linear, with
the production index in logarithmic form.

Exhibit 2-4 provides a summary of the historical and forecast values of variables used in
the development of the Company's manufacturing energy sales forecasts.

C.3.d.2. Mine Power

The forecast of KPCO's mine power energy consumption for non-associated mining
companies is produced with a model relating mine power energy sales to regional coal
production, real price index of petroleum, and average electric price to mine power
customers. This model is specified as linear, with the dependent and independent
variables in logarithmic form.

Exhibit 2-4 provides a summary of the historical and forecast values of variables used in
the development of the mine power energy sales forecast.

C.3.e. All Other Energy Sales

The forecast of public street and highway lighting relates energy sales to service area
commercial employment and a binary variable. The model is specified linear with the
dependent and independent variables in linear form.

The municipal energy sales model is specified linear with the dependent and independent
variables in linear form. Municipal energy sales are modeled relating energy sales to
commercial employment, heating and cooling degree days and binary variables. Binary
variables are necessary to account for discrete changes in energy sales that result from
events such as the addition of new customers or the renegotiation of contracts that
increase or decrease energy sales to existing customers. With regard to contractual
changes, as a result of notification of contract terminations with Vanceburg and Olive
Hill, energy sales are assumed to drop to zero beginning January 1, 2006.

C.3.f. Losses and Unaccounted-For Energy

The forecast losses for KPCO are based on an analysis of the historical relationship
between energy sales and generation.

D. FORECAST METHODOLOGY FOR SEASONAL PEAK INTERNAL
DEMAND

To forecast peak demand, the Company used algorithms similar to those in the HELM,
originally developed by the Electric Power Research Institute. The Company used the
methodology to forecast hourly load. Additional inputs in the analysis include weather
data, load shapes, transmission and distribution losses, and calendar information. The
output from the model includes hourly loads by operating company for the entire forecast
period.

2-8 KPCO 2002
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The Company used a model that calculates the hourly distribution of loads based on
energy sales forecasts, load shapes, and WRFs for system load totals of the operating
company. Loads are calculated on an hourly basis and calibrated for weather
normalization purposes. The calculated hourly loads for each operating company are
added together to form total Regulated AEP East hourly load.

Specifically, the model calculates an hourly load shape for the operating company. The
model calculates daily energy based on a WRF. WRFs are defined for all combinations
of specified seasons, day types, and daily weather variables. The weather variable used
by the model is average daily temperature. The average daily temperature is determined
by averaging the daily high and daily low temperatures. The forecast of daily "typical"
average temperatures was developed by selecting twelve representative historical months
from the past 30-year period (1971 to 2000). These representative months were then
combined to form the “typical” or “normal” year.

Different WRFs are defined according to the average temperature values recorded on any
given day. WRFs are then applied to weather parameters to yield daily kWh for the
operating company. Daily energies are then compared against total annual energy to
determine the distribution of energy over the calendar year, resulting in daily energy
percentages. These daily percentages are then applied to the annual kWh forecast to
determine the daily distribution of forecast energy.

The final step is to allocate the daily energy to hours based on season and day type
specific load shapes developed from historical load patterns. Planned demand-side
management impacts (modeled independently), an hourly MW load profile, and system
loss factors are then added to determine total MW load.

E. LOAD FORECAST RESULTS
E.1. Load Forecast Before DSM Adjustments (Base Forecast)

Exhibit 2-5 present KPCOQ's annual internal energy requirements, disaggregated by major
category (residential, commercial, industrial and other internal sales, as well as losses) on
an actual basis for the years 1997-2001 and on a forecast basis for the years 2002-2016.
The exhibit also shows annual growth rates for both the historical and forecast periods.
Corresponding information for the Regulated AEP-East is given on Exhibit 2-6.

Exhibits 2-7 and 2-8 show, for KPCO and the Regulated AEP-East, respectively, actual
and forecasted summer, winter and annual peak internal demands, along with annual total
energy requirements. Also shown are the associated growth rates and annual load

factors.

Exhibit 2-9 shows further disaggregation of KPCOQ's forecasted annual internal energy
requirements, along with the associated summer and winter peak demands. Exhibits 2-10
and 2-11 show, for the first two years of the forecast period, i.e., 2002 and 2003, KPCO's
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disaggregated energy requirements on a monthly basis, along with monthly peak
demands.

E.2. Load Forecast After DSM Adjustments

Exhibit 2-12 lists the DSM adjustments (discussed in Chapter 3) that were used to reduce
the base forecasts of internal energy requirements and seasonal peak internal demands for
both the AEP System and KPCO. The resulting forecasts, which reflect these
adjustments, are presented in Exhibits 2-13 through 2-19, in the same order as Exhibits 2~
5to2-11. g

F. IMPACT OF CONSERVATION AND DEMAND-SIDE MANAGEMENT

Since the mid-1970s, conservation, caused in part by higher energy prices and in part by
Company-sponsored conservation and DSM programs, has reduced the rate of growth of
energy sales and peak demand on the entire AEP System and its operating companies.

Higher energy prices have stimulated technological improvements in the energy
efficiency of new electric appliances and industrial machinery, and in the thermal
integrity of residential and commercial structures. The effect of these improvements has
been to decrease average electricity consumption per customer. It is also believed that
higher energy prices have had the effect of inducing a permanent change in consumer
attitudes toward energy conservation, which has tended to reduce average energy
consumption at all levels of price and technological development.

The Company has recognized both its responsibility to encourage its customers to make
wise use of all energy resources, and its expertise in the field of energy consumption
planning, and has for some years pursued the policy of providing its customers with
opportunities to use energy wisely. It has done so through both educational programs and
active promotional programs aimed at broad customer groups. And, through its DSM
programs, the Company has maintained an active interest and participation in various
programs for improving the cost-effectiveness of customer electricity use. Descriptions
of the Company's efforts in this regard are given in Chapter 3 of this report.

As for the load forecast, the impact of conservation on load is captured by the inclusion
of energy price variables in the forecasting equations. The impact of past customer
conservation and load management activities, including embedded DSM installations, is
part of the historical record of electricity use, and, in that sense, is intrinsically reflected
in the load forecast. As already noted in the preceding section E.2, the load impacts of
expanded DSM installations are analyzed and projected separately, and appropriate
adjustments are made to the base load forecast.

No explicit adjustments were made to the forecast to account for national appliance
efficiency standards or the National Energy Policy Act of 1992. Historically, such
legislation and standards have established policies and programs for promoting energy
conservation. To the extent that these policies and programs have already been
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implemented, their effects are intrinsically reflected in the load forecast. However, the
effects of the new 12 SEER high efficiency standard for central air conditioner currently
being proposed by Congress, was not explicitly reflected in the load forecast.

G. ENERGY-PRICE RELATIONSHIPS

An understanding of the relationship between energy prices and energy consumption is
crucial to developing a forecast of electricity consumption. In theory, the effect of a
change in the price of a good on the consumption of that good can be decomposed into
two effects, the "income" effect and the "substitution" effect. The income effect refers to
the change in consumption of a good attributable to the change in real income incident to
the change in the price of that good. For most goods, a decline in real income would
induce a decline in consumption. The substitution effect refers to the change in the
consumption of a good associated with the change in the price of that good relative to the
prices of all other goods. The substitution effect is assumed to be negative in all cases;
that is, a rise in the price of a good relative to other, substitute goods would induce a
decline in consumption of the original good. Thus, if the price of electricity were to rise,
the consumption of electricity would fall, all other things being equal. Part of the decline
would be attributable to the income effect; consumers effectively have less income after
the price of electricity rises, and part would be attributable to the substitution effect;
consumers would substitute relatively cheaper fuels for electricity once its price had
risen. :

The magnitude of the effect of price changes on consumption differs over different time
horizons. In the short-term, the effect of a rise in the price of electricity is severely
constrained by the ability of consumers to substitute other fuels or to incorporate more
electricity-efficient technology. (The fact that the Company's short-term energy
consumption models do not include price as an explanatory variable is a reflection of the
belief that this constraint is severe). ‘

In the long-term, however, the constraints on substitution are lessened for a number of
reasons. First, durable equipment stocks begin to reflect changes in relative energy prices
by favoring the equipment using the fuel that was expected to be cheaper; second,
heightened consumer interest in saving electricity, backed by willingness to pay for more
efficiency, spurs development of conservation technology; third, existing technology, too
expensive to implement commercially at previous levels of energy prices, becomes
feasible at the new, higher energy prices; and fourth, normal turnover of electricity-using
equipment contributes to a higher average level of energy efficiency. For these reasons,
energy price changes are expected to have an effect on long-term energy consumption
levels. As a reflection of this belief, most of the Company's long-term forecasting
models, including the residential, commercial, manufacturing and mine power energy
sales models, directly incorporate the price of electricity as an explanatory variable. In
these cases, the coefficient of the price variable provides a quantitative measure of the
sensitivity of the forecast value to a change in price. Some of the models, including the
residential, commercial and manufacturing models, also incorporate the price of natural
gas to consumers in the state of Kentucky.
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Electricity price projections for KPCO are based on two different assumptions governing
two different forecast horizons. Through 2005, prices are assumed to be held constant in
nominal dollars, i.e., they are expected to decline by the rate of inflation. Beyond 2005,
nominal prices are assumed to rise at the expected rate of inflation, thus keeping real
prices constant. Given these assumptions, projected electricity prices are expected to fall
at an average annual rate of 0.6% for KPCO customers during the period 2002-2016.
Natural gas prices to consumers in the state of Kentucky, based on the forecasting model
described earlier, are expected to decline by 0.4 % per year during the same period.

H. FORECAST UNCERTAINTY AND RANGE OF FORECASTS

Even though load forecasts are created individually for each of the operating companies
in the AEP System, and aggregated to form the System total, forecast uncertainty is of
primary interest at the System level, rather than the operating company level. Thus,
regardless of how forecast uncertainty is characterized, the analysis begins with AEP
System load.

Among the ways to characterize forecast uncertainty are: (1) the establishment of
confidence intervals that are defined so as to contain a given percentage of possible
outcomes, and (2) the development of high- and low-case scenarios that demonstrate the
response of forecasted load to changes in driving force variables. AEP continues to
support both approaches to analyzing forecast uncertainty; however, for the purposes of
this report, scenarios were used for the sensitivity analyses conducted for capacity
planning purposes.

The first step in producing high- and low-case scenarios was the estimation of an
aggregated "mini-model" of AEP System internal energy requirements. This approach
was deemed more feasible than attempting to calculate high and low cases for each of the
many equations used to produce the Company's load forecast. The mini-model is
intended to be representative of the full forecasting structure employed in producing the
base-case forecast for the AEP System, and, by association, for KPCO. The dependent
variable is total AEP System internal energy requirements, excluding sales to the
System's aluminum reduction plant. This aluminum load is a large and volatile
component of total load, which, as mentioned earlier in this report, is treated
judgmentally, not analytically, in the load forecast. It is simply added back, as
appropriate, to the alternative forecasts produced by the mini-model to create low- and
high-case scenarios for total internal energy requirements. The independent variables are
real GDP, AEP service-area employment, the average real price of electricity to all AEP
customer classes, the average real price of natural gas in the seven states served by AEP-
East, and AEP service-area heating and cooling degree-days. All variables are expressed
in logarithms. Acceptance of this particular specification is based on the usual statistical
tests of goodness-of-fit, on the reasonableness of the elasticities derived from the
estimation, and on a rough agreement between the model's load prediction and that
produced by the disaggregated modeling approach followed in producing the load
forecast.
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Once a base-case energy forecast had been produced with the mini-model, low and high
values for the independent variables were determined. The values finally decided upon
reflect professional judgment. The low- and high-case growth rates in real GDP for the
forecast period were 2.5% and 3.3% per year, respectively, compared to 2.9% for the
base case. The low- and high-case growth rates for AEP-region total employment were
0.7% and 1.5% per year, tespectively, compared to 1.1% per year for the base case. For
the real price of natural gas, the low case assumed a growth rate of 0.4% per year, and the
high case assumed a growth rate of 1.2% per year. These compare to a base-case growth
rate of 0.8% for the average real gas price in the seven states served by AEP. Electricity
price was not varied, the assumption being that variation in the price of natural gas in the
high and low cases would serve to represent a change in the relative price of the two
fuels. Variations in weather were not considered in this analysis; so the value of heating
and cooling degree-days remained the same in all cases.

The low-case, base-case and high-case forecasts of summer and winter peak demands and
total energy requirements (before DSM adjustments) for the Regulated AEP-East and
KPCO are tabulated in Exhibits 2-20 and 2-21, respectively. Graphical displays of the
range of forecasts of internal energy requirements and summer peak demand for KPCO
are shown in Exhibit 2-22.

For the Regulated AEP-East, the low-case and high-case energy forecasts for the last
forecast year, 2016, represent deviations of about 5.4% below and above, respectively,
the base-case forecast (with the corresponding KPCO forecast showing about the same
percentage deviation). In this regard, the low-case and high-case growth rates in winter
peak internal demand for the forecast period were 1.2% and 1.8% per year, respectively,
compared to 1.5% per year in the base case.

The corresponding range of load forecasts reflecting DSM adjustments are shown in
Exhibits 2-23 (for the AEP System) and 2-24 (for KPCO).

I. SIGNIFICANT CHANGES FROM PREVIOUS FORECAST

I.1. Energy Forecast

Exhibit 2-25 provides a tabular comparison of the 1999 and 2002 forecasts of total
internal energy requirements (before DSM adjustments) for both KPCO and the
Regulated AEP-East. Exhibit 2-26 shows the comparison for KPCO in graphical form.
As these exhibits indicate, KPCO's 2002 energy forecast is initially higher than the 1999
forecast, but in the long term becomes slightly lower, in terms of magnitude (48 GWh, or
0.5%, lower for year 2016) and long-term average annual growth rate (1.6% vs. 1.7%).

For the Regulated AEP-East, the 2002 forecast for year 2016 is 43.3% less than the 1999

forecast, which primarily reflects the effects of the Regulated AEP-East going from a five
member pool to a three member pool in 2003.
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An examination of the sectoral changes in the KPCO forecast may provide a better
understanding of the changes in the aggregate forecast. The forecasted levels of the
sectoral components for the year 2016 did not change uniformly with the 0.5% decrease
in the forecast of total energy requirements. Specifically, the residential, commercial,
and other retail energy sales forecasts were decreased by 2.7%, 10.2 and 89.5%,
respectively, while the industrial sales and losses forecasts were increased by 3.7% and
40.5%, respectively.

Factors contributing to the decrease in the residential and commercial energy sales
forecasts include the use of an alternative regional economic forecast (i.e., the forecast by
Economy.com) and a re-evaluation of expected long-term trends in residential and
commercial consumption patterns in light of what has been experienced historically. The
changed assumptions reflect the effect of updated information obtained or developed
since the 1999 forecast, along with changing perceptions of the future. The other retail
sales forecast change reflects the effects of the contract termination for the two
municipals served by the Company.

For the industrial sector, the increase reflects a more optimistic outlook for the industries
served by KPCO. The increase in losses better reflects the more recent pattern of losses
experienced by the Company.

1.2. Peak Internal Demand Forecast

Exhibit 2-27 provides a tabular comparison of the 1999 and 2002 forecasts of the winter
peak internal demand (before DSM adjustments) for both KPCO and the Regulated AEP-
East. This exhibit indicates that for the winter of 2016/17, KPCO's 2002 peak demand
forecast is 4.0% lower than the 1999 forecast. This decrease reflects the change in the
forecast for total energy requirements and an evaluation of the weather normal peak
experience.

In the case of the Regulated AEP-East, for the winter of 2016/17, the 2002 forecast is
39.6% lower than the 1999 forecast. This change primarily reflects the change from a
five member pool to a three member pool.

1.3. Forecasting Methodology

Opportunities to enhance forecasting methods are explored by KPCO on a continuing
basis. In this regard, the Company changed how it models peak demand and short-term
industrial energy sales. Peak demand is now estimated using hourly load shapes, weather
response functions and average daily temperature. Short-term industrial energy sales are
now modeled in aggregate.

The Company now uses Economy.com as a source for its regional economic forecasts,
rather than Woods & Poole Economics.
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J. ADDITIONAL LOAD INFORMATION

Additional information provided for the purposes of this report includes the following:
Exhibit 2-28: KPCO, Average Annual Number of Customers by Class, 1997-2001.
Exhibit 2-29: KPCO, Annual Internal Load by Class (GWh), 1997-2001.

Exhibit 2-30: KPCO and AEP System, Recorded and Weather-Normalized Peak Internal
Load (MW) and Energy Requirements (GWh), 1997-2001.

Exhibit 2-31: AEP System and KPCO, Profiles of Monthly Peak Internal Demands,
1996, 2001 (Actual), 2011 and 2016.

The historical profiles presented in Exhibit 2-31 have not been adjusted to reflect normal
weather patterns and, therefore, may vary to some degree from the forecast patterns
projected for 2011 and 2016. These patterns also reflect the expectation that KPCO will
continue to experience its annual peak demand in the winter season, while Regulated
AFP-East's annual peak is also expected to occur in the winter.

K. DATA-BASE SOURCES

Sources from within the Company that were used in developing the Company’s load
forecasts are as follows: (1)Sales for Resale Reports (Form ST-18), (2)daily, monthly
and annual System Operation Department reports, (3)monthly financial reports,
(4)monthly kWh and revenue SIC reports, and (S)residential tariff schedules and fuel
clause summaries for all operating companies.

The data sources from outside the company are varied and include state and federal
agencies, as well as Economy.com. Exhibit 2-32 identifies the data series and associated
sources, along with notes on adjustments made to the data before incorporation into the
load forecasting models.

L. OTHER TOPICS
L.1. Residential Energy Sales Forecast Performance

Exhibit 2-33 provides a comparison of actual vs. the 1999 forecast of KPCO’s residential
energy sales for the years 1999-2001. In 1999, 2000 and 2001, KPCQ’s residential
energy sales were lower than forecast, by 6.8%, 1.7% and 4.0%, respectively. A major
factor contributing to the deviations from forecast was the weather. In 1999, heating
degree-days were 7.1% below normal, thus causing less-than-expected energy sales in
that year. Likewise, 2001 saw heating degree-days 4.0% below normal, which resulted in
residential energy sales being less than expected. However, some over-forecasting
occurred in the forecast and thus, the 2002 forecast is somewhat lower than the 1999
forecast.
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L.2. Peak Demand Forecast Performance

Exhibit 2-34 provides a comparison of actual vs. the 1999 forecast of KPCO’s seasonal
internal peak demands for 1999-2001. The exhibit also compares the calculated weather-
normalized demands with the forecast values, thus indicating the extent to which weather
affected actual demands.

In each winter, KPCO’s normalized peaks were less than forecast. Therefore, KPCO’s
winter peak demand forecast was revised downward.

KPCO’s actual and weather-normalized summer peak demands were also mostly below
forecast for each year in the period 1999-2002. As a result, KPCO’s summer peak
demand forecast was revised downward, slightly.

L.3. Other Scenario Analyses

The Company has developed and has begun implementing a plan to be in compliance
with the more stringent NOx emission requirements of the Federal EPA’s State
Implementation Plan (SIP) call. However, it is expected that compliance with these
standards will result in higher electricity prices, the magnitude of which has yet to be
determined by the Commission. The consumers are expected to respond to these price
increases by diminishing their consumption consistent with their relative price
elasticities. The net result would be a somewhat lower forecast than presented in this
report, all other things being equal. However, the forecast provided herein can be viewed
as somewhat conservative in its avoidance of overstating the impacts of these standards.

This forecast incorporates the effects on the membership pool for the Regulated AEP-
East. In the previous filing, the Regulated AEP-East was represented by a five-member
pool. As a result of deregulation in Ohio and corporate separation, the Regulated AEP-
East System is now represented as a three-member pool.

L.4. KPSC Staff Issues Addressed

On June 21, 2000 the Commission issued their Staff’s report on KPCO’s 1999 Integrated
Resource Plan and requested that the Company address certain issues in its next IRP
report (this report). The following issues pertaining to load forecasting are restated from
the Staff report and addressed below:

1. Provide a full explanation for any changes in forecasting methodology.

See Chapter 2, Section 1.3. where this issue has been addressed.
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. Provide a comparison of forecasted winter and summer peak demands with
actual results for the period following Kentucky Power’s 1999 IRP, along
with a discussion of the reasons for the differences between forecasted and
actual peak demands.

See Chapter 2, Section I. 2.where this issue has been addressed.

. Provide a comparison of the annual forecast of residential energy sales, using
the current econometric models, with actual results for the period following
the 1999 IRP. Include a discussion of the reasons for the differences between
forecasted and actual results.

See Chapter 2, Section L.1.where this issue has been addressed.

. Kentucky Power should, to the extent possible, report on and reflect in its
forecasts, the impacts of increasing wholesale and retail competition in the
electric industry.

See Chapter 2, Section L.3.where this issued has been addressed.
. Kentucky Power should attempt, either in its forecasts or in its uncertainty
analysis, to incorporate the impacts of potential environmental costs such as

those associated with potential NOx reductions imposed on sources in the
Eastern United States.

See Chapter 2, Section L.3.where this issued has been addressed.
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Exhibit 2-12

Regulated AEP-East
Estimated Demand-Side Management Impacts

2

KPSC Case No. 2005-00101
Commission Staff 1™ Set Data Reguest
Order Dated August 5, 2005

on Forecasted Energy Requirements and Peak Demands

Energy Requirements Impacts

Item No. 3
Page 37 of 61

Peak Demand Impacts

GWH MwW
: Winter
Year Residential Commercial Industrial Losses Total Summer Following
2002 -1 -1 0 0 -2 -1 -1
2003 -3 -2 0 0 -5 -1 -2
2004 -4 -2 0 -1 -7 -1 -3
2005 -7 -2 0 -1 -10 -2 -4
2006 -8 -2 0 -1 -11 -2 -4
2007 -8 -2 0 -1 -11 -2 -4
2008 -8 -2 0 -1 -1 -2 -4
2009 -8 -2 0 -1 -11 -2 -4
2010 -8 -2 0 -1 -11 -2 -4
2011 -8 -2 0 -1 -1 -2 -4
2012 -8 -2 0 -1 -11 -2 -4
2013 -8 -2 0 -1 -11 -2 -4
2014 -8 -2 0 -1 -1 -2 -4
2015 -8 -2 0 -1 -11 -2 -4
2016 -8 -2 0 -1 -1 -2 -4
Kentucky Power Company
Estimated Demand-Side Management Impacts
on Forecasted Energy Requirements and Peak Demands ‘
Energy Requirements impacts Peak Demand Impacts
GWH Mw
Winter
Year Residential Commercial  Industrial Losses Total Summer Following

2002 -1 -1 0 0 -2 -1 -1
2003 -3 -2 0 0 -5 -1 -2
2004 -4 -2 0 -1 -7 -1 -3
2005 -7 -2 0 -1 -10 -2 -4
2006 -8 -2 0 -1 -11 -2 -4
2007 -8 -2 0 -1 -11 -2 4
2008 -8 -2 0 -1 -11 -2 -4
2009 -8 -2 0 -1 -11 -2 -4
2010 -8 -2 0 -1 -11 -2 -4
2011 -8 -2 0 -1 -11 -2 -4
2012 -8 -2 0 -1 -11 -2 -4
2013 -8 -2 0 -1 -11 -2 -4
2014 -8 -2 0 -1 -11 -2 -4
2015 -8 -2 0 -1 -11 -2 -4
2016 -8 -2 0 -1 -11 -2 -4
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Regulated AEP-East and Kentucky Power Company
Profiles of Monthly Peak Internal Demands
1996 and 2001 (Actual)
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KPSC Case No. 2005-00101
Commission Staff 1* Set Data Request
Order Dated August 5, 2005

Item No. 4

Page 1 of 1

Kentucky Power Company

REQUEST

Provide all the Power Flow Analyses scenarios, including considerations for wheeling and loop
flows, performed for the proposed transmission line.

RESPONSE

The Hazard area transmission system serves the area load via three transmission line
facilities, namely, Beaver Creek-Hazard 138 kV line via Topmost and other stations,
Pineville-Hazard 161 kV line via Stinnett and other stations and Fleming-Collier 69
kV line via Mayking and other stations. This system configuration makes the area less
prone to wheeling and loop flows. There is no generation in the Hazard Area.

Power flow scenarios for the area study analysis included peak load base condition
and single contingencies involving the two major sources of power to the area — the
161 kV and the 138 kV line outages.

The above power flow analysis scenarios represent the following four base cases:

» 2004 winter peak without Wooten Interconnection
» 2004 winter peak with Wooten Interconnection
» 2007 winter peak without Wooten Interconnection
= 2007 winter peak with Wooten Interconnection

Single contingency outages of 138 kV and 161 kV lines were performed for base case
conditions.

Files marked

Q4 - 2004 W cases.ppt

Q4 - 2007w base without new interconnection.zip

Q4 - 2007w Pineville 161 kV Line Out without new interconnection.zip

Q4 - 2007w Beaver Ck 138 kV Line Out without new interconnection NON
CONVERGENT. .zip

Q4 - 2007w base with new interconnection.zip

Q4 - 2007w Pineville 161 kV Line Out with new interconnection.zip

Q4 - 2007w Beaver Ck 138 kV Line Out with new interconnection.zip
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Item No. 5

Page1of 1

Kentucky Power Company

REQUEST

Provide a description and a summary of Kentucky Power's multi-year transmission expansion
plan.

RESPONSE

In order to provide operational flexibility and adequate generation outlet capacity,
alleviate single contingency thermal overload and low voltage concerns, and to
improve the overall reliability in Kentucky Power’s Ashland area, a plan is being
implemented to re-conductor approximately 1.33 miles of 69 kV line between
Bellefonte (KPCo) and Pleasant Street (OPCo) stations, installing a 20% series reactor
on the Center Street-Hanging Rock 69 kV circuit at the Hanging Rock station and
installing a 14.4 MV Ar capacitor bank at the Highland 69 kV station. The first
portion, re-conductoring Bellefonte-Pleasant Street 69 kV, would be completed in
2005. The remainder of these improvements is scheduled to be completed in 2006.

The on going planning process, as described in Question 1, is performed on a periodic basis to
identify the need and timing for future system improvement.
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Item No. 6

Page 1 of 2

Kentucky Power Company

REQUEST

Provide a description and a summary of AEP's implemented or planned actions for the power
system stability and security considerations resulting from North American Electric Reliability
Council's ("NERC") recommendations in reaction to the August 2003 event.

RESPONSE

AEP has reviewed various processes, procedures, communication protocols and
transmission system analyses in light of the August 2003 blackout that was initiated by
generation conditions and transmission issues in the Northeastern Ohio. The NERC
recommendations were primarily directed to study actions and initiatives to be
undertaken by various NERC sub-groups and or the Regional Reliability Councils and
specific actions to be taken by First Energy and/or the MISO and PJM Security
Coordinators. It must be noted that the robust AEP Transmission System blocked
southern propagation of this cascading blackout and provided the source of restoration
power via AEP’s interconnections with First Energy and the transmission system in
lower Michigan. In addition, AEP conducted studies in early 2003, the results of
which were shared with First Energy that showed that the Cleveland area was
vulnerable to a blackout under heavy load conditions coincident with the
unavailability of lakefront generation and key transmission facilities. FERC
recognized the potential for remedial action, had First Energy heeded these study
results, in the FERC Order of December 24, 2003.

AEP is continually examining our procedures, processes, communication protocols
with neighboring systems and Security Coordinators, and reliability evaluation
techniques to ensure that the reliability of the AEP System is maintained at acceptable
levels at all times.

As an outgrowth of the NERC recommendations, but also part of AEP’s continual
effort to ensure reliability, AEP has taken several actions since the 2003 Blackout. For
example, AEP has reviewed the Zone 3 relay protection on numerous circuits. Settings
that did not meet NERC new relay setting criteria were either changed, protection
systems replaced or are scheduled to be replaced within the next two years. AEP has
successfully undergone a NERC Readiness Audit attesting to AEP’s ability to operate
the transmission system in a reliable manner. AEP has also reviewed and harden the
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Page 2 of 2
cyber security of AEP’s Control Centers and various communications channels. AEP
has reviewed the Vegetation Management Program and has enhanced attention to the
criticality of EHV Right of Way clearing. AEP has improved interaction and security
processes with PJM—AEP’s Security Coordinator. AEP has also enhanced real-time
transmission assessment tools, providing AEP transmission operators with information
and assessment tools to ensure continued reliability. Training programs for AEP
transmission system operators has also expanded.

AEP, as a member or ECAR and an active participant on various NERC committees, continues
to support the improvement of clarity of NERC and regional reliability Standards. AEP also
supports expansion of the NERC and regional Compliance Programs as a necessary and critical
initiative to support reliable operation as the electric industry continues to evolve. AEP
participated in an ECAR assessment of its reactive power and voltage criteria. AEP also
continues to support ECAR transmission reliability assessments.
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Item No. 7

Page 1 of 1

Kentucky Power Company

REQUEST

Provide the transmission planning staff's recommendations to executive management to justify
funding the proposed transmission line, and include any analysis of alternatives considered.

RESPONSE
The requested information is being provided on the attached CD, labeled as follows:

Q7 - AEP-LGE Interconnections Justification.doc
Q7 - AEP-LGE Interconnections ExecutiveSummary.doc
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Item No. 8

Page 1 of 1

Kentucky Power Company

REQUEST

Provide supporting information showing how the AEP/Louisville Gas and Electric Company
interconnection (proposed Hazard line) ranked among AEP's proposed system-wide transmission
system capital projects. '

RESPONSE

The AEP/Louisville Gas and Electric Company interconnection (proposed Hazard
line) ranked fourth among AEP's proposed system-wide transmission system capital
projects. The attached file shows the top seventeen 2006 projects.

One file marked

Q8 - Copy of Project Optimization.pdf
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Item No. 9

Pagelofl

Kentucky Power Company

REQUEST
Provide backup for the alternative (Habart to Hazard) transmission project cost estimate.
RESPONSE

A Third Line from the Harbert to the Hazard 138 kV stations & Misc. Station
Work was considered as an alternate plan that provides similar transmission
system benefits. The cost for that plan was estimated as follows:

e Harbert - New Bulan 138 kV Circuit
o Construct approximately 14-mile long single circuit 138 kV line from
Harbert Station to a new station site near Bulan Station
(Estimated cost $9,640,000)
s New Bulan - Hazard 138 kV Circuit
o Construct approximately 5-mile long single circuit 138 kV line from
the new station site near Bulan Station to Hazard Station
(Estimated cost $3,500,000)
o Harbert 138 kV Station
o (Estimated cost $1,060,000)
e Other Miscellaneous Station Work
o Hazard Station
(Estimated cost $525,000)
o Beaver Creek 138 kV and other 69 kV stations - System Protection
(Estimated Cost $250,000)
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Item No. 10

Page 1 of 1

Kentucky Power Company

REQUEST

Provide a one-line diagram for the transmission area surrounding the proposed line.
RESPONSE

One file marked

Q10 - One-Line Diagram Hazard Area.jpg
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Kentucky Power Company

REQUEST
Provide AEP's system protection criteria and the relay settings.
RESPONSE

The following bulleted items include some of the major AEP protection philosophies
and principles.

»  All faults in the targeted zone of protection should be detected and
isolated.

= Backup protection must be provided to protect for failure of any single
contingency equipment failure mode.

» Efforts should be made to protect as much of the infrastructure as
reasonably possible with high-speed protection.

» Relay settings should be set above the emergency ratings of the
associated equipment as to not be a limiting factor in the operation of
the facilities.

»  Primary and backup relay systems should be coordinated to minimize
the amount of infrastructure that is isolated or disturbed for an
operating event.

» Protection requirements shall be in accordance with regulatory
requirements such as those from NERC and ECAR.

» Protection practices should reflect “good utility practices” and industry
standards such as IEEE.

»  All transmission lines operated at 138 kV and above must have high-
speed pilot protection.

»  Backup line protection should be set to clear line faults in 60 cycles or
less under normal system conditions, not contingency situations.

Relay settings have not yet been identified pending future protection studies to be performed as
noted in response to Question # 12.
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Item No. 12

Page 1 of 1

Kentucky Power Company

REQUEST

Provide all the protection studies performed for the proposed line.

RESPONSE

The protection studies for the proposed station and lines have not yet been initiated. These

studies, which will require a joint review of AEP- Kentucky and LG&E are expected to be
initiated in the fall of 2005.






KSPC Case No. 2005-00101
Commission Staff 1*' Set Data Request
Order Dated August 5, 2005

Item No. 13

Page 1 of 1

Kentucky Power Company

REQUEST

Provide a description of the generation dispatch scenarios for the proposed line.

RESPONSE

As indicated in Q 4, there is no generation in the Hazard Area. Three lines (a 138 kV, a 161 kV

and a 69 kV line) provide the power requirement of the area. Therefore, external generation does
not affect the performance of the local transmission system.
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Item No. 14

Page 1 of 1

Kentucky Power Company

REQUEST
Provide the short-circuit analysis performed for the proposed line.
RESPONSE

Three Phase fault (in Amps) with and without the proposed connections are as
follows:

System Condition Hazard 138 kV Hazard 161 kV Leslie 161 kV
Station Station Station

2004 base condition
without the proposed

161 kV connection >005 4192 4490

2004 base condition
with the proposed
161 kV connection 6734 5980 6537
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Item No. 15

Page 1 of 1

Kentucky Power Company

REQUEST
Provide a copy of the AEP Transmission Planning Department organization chart.
RESPONSE

One file marked

Q15 - TPOrgChart.jpg
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Item No. 16

Page 1 of 1

Kentucky Power Company

REQUEST

Kentucky Power uses probabilistic techniques in its area transmission system studies to
determine the need for reliability upgrades for its transmission network. Does the design phase
utilize probabilistic solutions and does the result meet the industry standard N-1, N-2 criteria?

RESPONSE

Kentucky Power uses probabilistic techniques to compare projects to determine priority for each
project. The power flow process, however, includes analyzing the performance of the
transmission system utilizing peak load condition and outages based on the industry standard N-
1 and N-2 criteria.
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Item No. 17

Page 1 of 1

Kentucky Power Company

REQUEST

In its planning process Kentucky Power utilizes a probabilistic approach to transmission
planning that allows for a higher risk factor if less load is affected. Specifically, it accepts a 95
percent reliability criteria for its normal system under steady-state conditions, and, with a single
contingency, the reliability criteria falls to 92 percent for 138 kV lines and lower. Kentucky
Power states that these percentages are consistent with good utility practice.

a. Does the NERC publish planning probability risk standards for transmission lines?

b. Does the East Central Area Reliability Council publish planning probability risk standards for
transmission lines?

c. Is there an industry standard?

RESPONSE

a. NERC does not publish probabilistic risk standards for transmission lines.
NERC standards consist of deterministic simulation tests designed to define the
minimum level reliability for the planning and operation of bulk transmission
facilities.

b. The East Area Reliability Council only provides deterministic simulation tests
to be applied to the bulk transmission network to avoid widespread cascading
outages. The planning and operation of local load serving transmission
facilities are left to the discretion of entities that are responsible for planning of
the local area transmission system.

To our knowledge, there is no probabilistic risk standard for the industry.
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Item No. 18

Page 1 of 1

Kentucky Power Company

REQUEST

Does the $4.2 million estimated cost of the transmission line include the costs of the protection
studies to be performed and any costs for solutions that may be needed in response to those
studies?

RESPONSE

The cost of protection studies is included in the estimate.



